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j » NOVEL DMA AND PROCESS FOR PREPARING PROTEIN U SING THE DNA 

FIELD OF TrrHMp^y 
; The present invention relates to a novel DMA and a process 

j W for preparing a protein which possesses an activity to inhibit 

I osteoclast differentiation and/or maturation (hereinafter 

called osteoclastogenesis-inhibitory activity) by a genetic 
^ engineering technique using the DMA. More particularly, the 

present invention relates to a genomic DNA, encoding a protein 
OC1F which possesses an osteoclastogenesis-inhibitory activity 
and a process for preparing said protein by a genetic engineering 
technique using the genomic DNA, 

BACKCiROUND OP THE INVF^tQM 
Human bones are constantly repeating a process of resorption and formation. 

£ Osteoblasts controlling formation of bones and osteoclasts controlling resorption of bones 
take major roles in this process. Osteoporosis is a typical disease caused by abnormal 
metabolism of bones. This disease is caused when bone resorption by osteoclasts exceeds 

^ bone formation by osteoblasts. Although the mechanism of this disease is still to be 
elucidated ooropfcttix* *e disease causes the bones to ache, makes the bones fragile, and 
may result in fracturing of the bones* As the population of the aged increases this disease 
results in an increase in the number of bedridden aged people which becomes a social 
problem. Urgent development of* a therapeutic agent for this disease is strongly desired. 
Disease due to a 
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bon. resorption, acceieratin, bone formatio „_ ^ ^ 
balance between bone resorption and formation. 



Ovogenesis is expect to be ,„ by ^ 

Me ~ n - ° f aC, ' Va,, ° n ° f ^ «" 5 *e bone fa™*, or by ControIJing 

prol.rer3t.on. dKterentUuon, or acuvation of the cell, involved in ^ 

resorption. r„ recent years. stroag interest has been Erected 
to Physiologically. ctive proteins (cytokines, 
activities as described above, and energetic research is 
ongoing on this sublet . The cytokines which have be,n reported 
to accelerate proliferation or differentiation of osteoblasts 
include the proteins of fibroblast growth factor family lTO F: 
Rodan S. B. et al.. Endocrinology vol. 121, p i«n. 1987) , 
insulin-like growth factor I (IGF-Ir HocJc J. M. et al.. 
Endocrinology vol. 122, p 2S4, 1988), insulin growth factor II 
(IGF-II: McCarthys et al.. Endocrinology vol . 124, p3 0i, 198 9> , 
Activin A (Centrella M. et al., Mol. Cell. Biol., vol. 11, p 
250, 1991), transforming growth factor-0, fNbdaK., The Bone, 
vol. 2, p 29, 1988) , Vasculotropl* (VaroniqueM. et al., Biochem. i 
Biophys. Res. Common., vol. ^ p aeo; 1994) , and the protein 
of heterotopic bone formation factor family (bone morphogenic 
protein; BMP: BMP-2; Yanaguchi A. et al., J. Cell Biol. vol. 
113, p 682, 1991, OP-1, sampath T. K. et al., j. Biol. chem. 
vol. 267, p20532. 1992, andKhutsenR. etal., Biochem. Biophys. 
Res. Commun. vol. 194, P 1352, 1993). 

On the other hand, as the cytokines which suppress 
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differentiation and/or maturation of osteoclasts trans** 

* transforming 

growth factor-G (Chenu C et a i 

' et - a1 *' Proc - Na "' Acad. sci. USA, 
I vol. 85, p 568 3, 1988,, interleukin-4 (Kasano K. et al . , 

I Bone-Miner. , vol. 21, t> 179 iqa-,, 

P 179, 1993), and the l ike have be<n 

^ repo« M . „ the cytoWnes which ^^^^ ^ 

; t "° Cp ' :i0n ^°««^«t. calcitonin (Bon.-Hi„ er .. VOI 

347. l992 , , macrophage coionv s ti«Uatin 9 factor <H. t tersl. y 
j S. et al., j. c^i. n,,,^. vol . 137. p 19 9. 1,88, 

j» int.rleulin-4 Catawba, k. « al ., 8iocheio . ^ 

COmUn ' T01 " m - P *•». 1990, , a„ a interferon-, (Gowen „ et 
al.. J. Bone Miner. Be3 .. 1# p „ , 1>#<) ^ ^ 

reported, 

TT.ese cytokine, are expected to be used as agents for treating diseases 
accompanying bone loss by accelerating bone formation or suppressing bone resorption. 
k C,inlcaI teSUarebein * ««**aken to verify the effect of improving bone metabolism of 

I son* cytokines such as insulin-like growth 

f actor-I and the heterotopic bone formation factor family. Ia 
addition, calcitonin is already coowercially available as a 
) therapeutic agent for osteoporosis and a pain relief agent . At 

present, drugs for clinically treating bone diseases or 
shortening the period of treatment of bone diseases include 
activated vitamin D,, calcitonin and its derivatives, and 
hormone preparations such as estradiol agent, iprifiavon or 
calcium preparations. These agents are not necessarily 
satisfactory in terms of the efficacy and therapeutic results. 
Development of a novel therapeutic agent which can be used in 
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M. et al. , Biochem. Biophys. Res. con^un. vol. 109, p 380 1994, 
and bone monogenic prote.n <BMp : smp- 2; Ya^guchi, a et al j 
Cell Biol. vol. 113, p682, 1991, OP-1; San,pa*h t.k. *t al o 
Biol. Chem. vol. 267, P 20532, 1992. Knutsen P.. et al., Bioche*. 

Biophys. Res. Comraun. vol. 194 nl35? ioo*>% 

i^, pi^s/, 1992) were reported. 

[0004] 

On the other hand, as a cytokine Inhibiting osteoclast 
formation, that is, differentiation and/or maturation of osteo- 
clast, transforming growth factor-p (Chenu C. et al., Proc, Natl. 
Acad, sci* USA, vol.85, p5683, 1988) and interleukin-4 (Kasano K. 
et al., Bone-Miner., vol.21, p!79, 1993) were reported. And as a 
cytokine inhibiting bone resorption induced by osteoclast, calci- 
tonin (Bone Miner., vol.17, p347, 1992 ), macrophage colony-stimu- 
lating factor (Hattersley G. et al., J. Cell. Physiol, vol. 13 7 , 
pl99 r 1988) r interleukin-4 (Watanabe,K. et al,, Blocheou Biophys. 
Res. Commun., vol.172, p!035, 1990) and inter f er on -r (Go wen M. et 
al. r Bone Miner. Res*, vol.1, p469, 1986) were reported. 

[0005] 

These cytokines are expected -to improve osteopenia by stimu- 
lating bone formation and Inhibiting of bone resorption and 
clinical trial of sorie of the above-mentioned cytokines such es 
insulin like growth factor-l and cytokine of bone morphogenic 
protein family are being carried out as agents Improving bone 
metabolism. Calcitonin has been already saled as a therapeutic 
agent for osteoporosis or a pain relief ing agent. In addition, 
for the treatment of metabolic bone diseases and for shortening 
treatment duration, active vitamin D 3# calcitonin and analogue 
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thereof, hormones such es estradiol, ipriflavone ^ 

™ ClinlCallY USed " However*, by th _ 

*ory. Therefore, development of a novel therapeuti. agent la 
desired in replace of the above methods, 
[0006] 

[Problems to be Solved by the. invention! 

Considers these situation*, the present inventors have 
eagerly Studied and found that OClr protein having en inhibitory 
activity on osteoclast formation was already recovered from 
culture medium of human embryonic lung fibroblast cell li„ e lmr- 
90(ATCC deposit number is CCL186) C PCT/JF9 6/00374 ) . Further, the 
present inventors have studied on tne origin of OCIF having an 
Inhibitory activity on osteoclast formation and determined base 
sequence of genomic DMA of human origined OCIF. An object of the - 
present invention is to provide a genomic DNA encoding OCIF pro- 
tein having an inhibitory activity on osteoclast formation and a 
method of preparing said protein by genetic engineering manipula- 



tion. 



£0007} 

[Means to Solve the Problem] 

The present invention relates to a genomic DNA encoding 
protein OCIF having an inhibitory activity on osteoclast forma- 
tion and a method of preparing said protein thereby by genetic 
engineering manipulation. 

The DMA of the present invention comprises base se<juence of 



INTELLECTUAL. PROPERTY OFFICE' 
OF HZ 

2 0 AUG 1998 



01/05/01 09:27 PATENT EXPRESS + 617-248-7100 NO. 086 P008 



— 9iMl diag _ of _ 33040 
-=ing « dna c «. prcsc „, invemion 8 - 

«*» b™* or cos, T» ZZ ( "" , ^ ■ raMfected - - «- ^ * - 

BE ST MODF FDB n M n n He „nr TffF v rTnm ^ 
The geno-ic DNA encoding the protein 

a »u»a n piacenta 9enol ^ c DHR and . -i- 

this library using ^ f „ m , ect< » by screening 

' unr zragments which are DraB ,„j >. 
OCIP CDMA as a probe The „, baaed o„ 

, thu 3 -obtai„ed genomic DMA is 

inserted into a r.h WP<A is 

suitable expression vector to prepare an OCIF 
expression cos»i d . A recombinant type OC1F can h k 
twnrf^- ^ «w gciF can be obtained by 

transacting the,eno»i= DM* ^ such as various 

tVP., ce Jls or ■*croor a enls..s t r,l Ils and causing 
express a protein by a convent^ „ thed . "^nt 
Protein exhibiting -teoc^to,.^.^ 

o^eocustogen.sis-inhibitory.ctor, U^'J^^ 

tMtwt - « — saving a :r e i; 

in bo„. _ such as osteoporosis and other leases reiatin, 
—dies for establishing i-.unologic.i diagnosis .« such 
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i I a ^ Lion can be prepared 

,> as a drug composition for oral or no n-or al ad , 

Specifically, the drug composition of the Dres , , ■ 

v*- cne present invention 
containing the protein which i s an , ^ 

| . . . an 03te °clastogenesis- 

inhibitory factor 
I . " " aCtiVe ^gredient can be safely 

administered to humans and animals ^ thp f 

8 - ^ th e form of drug 

^ P.rcutana.ua action a,e„t. a™, th . like are give „ In ^ 

=«. of the co^orttl. for inJection . such , composicioo is 
a mixture of a pharmacologically effective amount of the 

osteoclastogenesis-inhibitory factor of the present invention 
and a pharmaceutical^ acceptable carrier. The exposition may 
further comprise amino acids, saccharides, cellulose 
derivative*, and other excipients and/or activation agents, 
^ including other organic compounds and inorganic compounds which 

are commonly added to a composition for injection, when an 
injection preparation is prepared using the 
> osteo<*astog«nesis--inhibitory factor of the present invention 

r and these excipients and activation agents, a pH adjuster, 

buffering agent, stabilizer, a olubili 2ing agen t, and the like 
may be added if necessary to prepare various types of injection 
agents . 

The present invention will now be described in more detail 
by way of examples which are given for the purpose of 
illustration and not intended to be limiting of the present 
invention. 
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<Prco ar ^^ n n f nrn7rnir , | j||||||jL 

' 3nd pWE 1 5 Cosm '<* vector (Siratogene) The «,w 

« ro„ 0 w,„ g PrilKipalIy lhe prottra) r P w E15 r r wm ^ 

**- <19W) ^ ^tZ^TT Manu " 1Co,d 

8. coli. and phage. l " DCt * M «* ™A. 



°' Pnm "" ffn <* "^ ir " " « rr n nmium 

H«man placenta JSMic DNA di Mol , M 

solution containing 10 mM Tris-HCl 10 mM „ „, 

** Bl - l < iOnMMgdj, and 100 mM NaCI 

^ ~ ^ - —3 <-e A. a, c. 

- the ot l00 _ each . anzym ^ wm 

to tn„e t„o„ in tne a-ount, of 0. 2 unit , or tube ^ 
^ «. B, ... unit tot tube c< ^ „ e unit 

^ ~ dl ' eS " d *» »*~ — in tn. amount to ^ 

* 20 « concentration va. added to . ach tub. to terminate tne 
reaction. <„ llo wed 6y extraction wit* phenol/chlororor* „.„ 
A t-o-fold amount of .thanol v.. added to the aoueous iay.r to 
precipitate «. « „„ by C8ntrifu9ation 

»«„ 70, .thanol, and 0 „A in e.=„ tuoa was _ di„olved in 100 W 
of TE <IOn,M Tris-HCI ( P H 8.0, + lraM EDTA) b.flcr solu.ton. berdnaner caMed 
TE). DNA in four «be> w„ combuKd in one tube and incuba^d for .0 minlltes „ 
68°C. After cooling to room 
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— . fhe wbtmn was ovcrIayed onto a 3 3 0 4 0 0 

- prepared ta a buf fcr comaj JQ ~~ w hic „ 

N.C1 in a centrifuge (f>H 80) ' 5mM ED ^. and t M 



tube (38 ml, . The tube w as Cenf , , 

uoe was centrtfuged at 2 6 oon 
hours at 2CC usinn , ^6,000 rpjft for 24 

cne sucrose gradient wa* , 
"sing a fraction collector A collected 

subjected to 0 4% a " ° f fracti °» « 

cted to 0.4% agarose electrophoresis to confirm ►„ « 
of DNA p^^, tgnrin * the size 

oka. Fraction3 contaifting ^ with a 

o-e Pair) to 40 w _ ^ ^ 

diluted with te to make a su CM ~ solution was 

concentration to 10% or l ess 
and 2.5-fold volumes of eth»»«i ftss 

DNA was dissolved i„ TE ana 5torM a( . ^ 

(iiJ t ™ Mtlm -* Pn im l ii 

™ e — - ~ ohtained f ro „ stratageM 

to the protocol attached to the co„i d vector ^ ^ 
collects by .thaaox precipitation was dissoived in « to . 
concentration o £ i . Phosphoric acid ,t the S. of thls 

and DNA was coUected h y ph.no! extraction Md 9thanol 

precipitation. The DNA was dissolved tareto , m 

of I Bg/al . concentration 

Af nennm1rr,m to Tfrtnr n nrl 1n irifr-. r „ lr1ff|r ||| 

air. J 5 " iCr0ffrM,S Dt — * DNA '"ctionated accordin, to 
and 3 „, or pwE15 comt d vector which was dieted with 

9 
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restriction en 2yne B^Hi w ere l igated in 2o pl of Taction 
solution using Ready-To-Go T4DNA Ugase of Pharmacia Compaq 
The ligated DNA was packaged in vitro using Gigapack*" II 
packaging extract <Stratagene> according to the protocol. 
After the packaging reaction, a portion of the reaction mixture 
was diluted stepwise with an SM buffer solution and mixed with 
E. coli XLi-Blue MR <Stratagene) which was suspended in 10 mM 
MgCL. to cause phage to infect, and plated onto LB agar plates 
containing 50 ug/ml of ampicillin. The number of colonies 
produced was counted. The number of colonies per 1 ul of 
packaging reaction was calculated based on this result. 

The packaging reaction solution thus prepared was mixed 
with E. coli XLl-Blue MR and the mixture was plated onto agarose 
plates containing ampicillin so as to produce 50,000 colonies 
per agarose plate having a 15 cm of diameter. After incubating 
the plate overnight at 37*2, an LB culture medium was added in 
the amount of 3 ml per plate to suspend and collect E. coli cells. Each agarose plate 
was again washed with 3 ml of US culture medium and the washing was combined with 
the original suspension of E. coli. The E. coli collected from all agarose plates was 
placed in a centrifuge tube, glycerol was added to a concentration of 20% , and 
ampicillin was further added to make a final concentration of SO/jg/mt. A portion of 
the E. Coli suspension was removed and the remainder was rored at -80*C. The 
removed E. Coli was diluted stepwise and plated onto agar plates to estimate the 
number of colonies per 1 ml of 
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suspension. *y f 

Exa nple 2 o o 0 4 0 0 

A nitrocellulose filter /Mini 
„ . , llteC (Mil ^P°-e, with a diameter of 

14.2 cm was placed on each LB agarose plate with a d - 
,c^ ull , fc H«ce witn a diameter of 

15 on which contained 50 ug,«l of The 

was plated onto the plates so a, to produce 50 ,ooo colonie3 oC 
COli PlatC ' incubation overnighc at 37«C 

coli on the nitrocellulose f ilter w t rans £ . rre d to another 
nitrocellulose filter according to a conventional ^thod to 
obtain two replica Alters . According to the protocol attached 
to the cosmid vector kit, cosmid DNA in the E . coli on the replica 
filters was denatured with an alkali, neutrali Z ed, and 
Mobilized on the nitrocellulose filter using a Stratalinker 
(Stratagene). The filters were heated for two hours at 80t 
in a vacuum oven. The nitrocellulose filters thus obtained were 
hybridized using two kinds of DNA produced, respectively, from 
5' -end and 3' -end of huzran OCIF cDNA as probes. Namely, a 
plasaid was purified from E. co li pKB/OIF10 (deposited at The 
Ministry of international Trade and T-dustry, . the Agency of 
industrial Science and Technology, Biotechnology Laboratory, 
Deposition No. PERM 3P-5267) containing OCIF cDNA. The plasmid 
containing OCIF cDNA was digested with restriction enzymes Kpnl 
and EcoRl. Fragment thus obtained were separating agarose gel electrophoresis. 
KpnI/EcoRI fragment with a length of 0.2 kb was purified using a QlAEX l! gel 
extraction kit (Qiagen). This DNA was labelled with *p using the Megaprime DNA 
labelling 
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Sys^ (A me ,sh am) (5 - -DNA probe). Apart , Vom ^ , 3 3 0 4 0 0 

*Z . * plasmid by di " with 

B^HX and Ecokv .as pucified and labeled ^ ^ ^ ^ 

One set or the repHca filters described above was hybridized with 

the 5' -DNA prob e an. the other with the 3 ' -dna prob e 

Hybridization and washing of the £Ut .„ were carr±ed _ 

accord to the protocol attached to the ^ wt0r kit 

Autoradiography detected severe! P „ sitive signals ^ ^ ^ 

probe. One colony which gave posuive signals with both probes 

was identified. The colony on the agar P Xate, „nich 

corresponding to the signal on the autoradiogram was isolated 

and purified, a cosmid was prepared from the purified colony 

by a conventional method. This cosmid was named pweocir. The 

size of the human genomic DNA fragment contained in this cosmid was about 

38 kb. 

Example 3 

< Daermtfatk>n nf rtm mirlcotide .sMnmnr* nf th^ h»m an p np ^^ ir rMA 
fragment > 

(') Suncloniny ogtt^i^rip f pB omiP nM4, fra rrTT rnt 

Cosmid pWEOClF was digested with restriction enzyme EcoRi . 
After the separation of the ON A fragments thus produced by 
electrophoresis using a 0.7% agarose gel, the DNA fragments were 
transferred to a nylon membrane (Hybond -N, Amasham) by the 
Southern blot technique and immobilized on the nylon membrane 
using Stratalinker (Stratagene) . On the other hand, plasmid 
PBKOCIF was digested with restriction enzyme EcoRI and a 1.6 
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*b fragment: containing hu»an OCir cDNA. was isolated by agarose 
gel electrophoresis. The fragaent was ^ ^ 

the Megaprime DNA labeling systea (Amasham) , 

Hybridization of the nylon membrane described above with the >-'P-LabeJIcd 
1.6=kb OCIF cDNA. performed according to a conventional method, detected DNA 
fragments with a size of 

6kb, 4*b, 3.6kb. and2. 6U> . These fragment* hybrid! 2 ed with 
the human OCIF cDNA were isolated using agarose gel 
electrophoresis and individually subcloned into an EeoRi site 
of pBluescript II SK + vector (Strategene) by a conventional 
method. The resulting plasmids were named respectively. pBSE 6. pBSE 4, pBSE 3.6. 
and PBSE 2.6. 

(it) Determination of the nucleotide t^,,,.^ 

The nucleotide sequences of the human OCIF genomic DNA fragments which 
were subcloned into the plasmid were determined using the ABI 
Dideoxy Terminator Cycle Sequencing Ready Reaction kit {PerJcin 
Elmer) and the 373 Sequencing System (Applied Biosystems) . The 
primers used for the determination of the nucleotide sequences were synthesized based 
on the nucleotide sequence of human OCIF 

cDNA (Sequence ID No. 4 in the Sequence Table) . The nucleotide 
sequences thus determined arc given as the Sequences No. 1 and 
No. 2 in the Sequence Table. The Sequence ID No. l includes 
the first exon of the OCIF gene and the Sequence ID No. 2 includes 
the second, third, fourth, and fifth exons. A stretch of about 
17 kb is present between the first and second exons. 
Example 4 

<E roducrinn of recombinant- QCTr t >«< t> 7 rvffi-7 r H W 
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CD Preparation of o«F wnoai c DNA expression co snid 

To egress OCIF genomic DNA in ani*ai cells , an expression 
UDlt ° f eXpreSSi - P**"*! P CDL-SR*296 (Molecular and CeHar 
Biology, vol. 8, P466-02, 1M8) was inserted into co SI ai d vector 
PWE15 (Stratagene) . Firs t of all, the expression plasraid 
PCOL-SRa296 was digested with a rsstriction enzyme Sal I Co 
cut out expression unit with a length of about 1.7 kb which 
includes an SR« promoter, SV4Q later splice signal, poly (A ) 
addition signal, and so on. The digestion products were 
separated by agarose gel electrophoresis and the I.7-kb fragment 

was purified using the QIAEX II gel extraction kit (QiagerO . 
On the other hand, cosmid vector pWE15 was digested with a 
restriction enzyme EcoRI and fragments were separated using 
agarose gel electrophoresis. pWE15 DNA of 8.2 kb long was 
purified using the QIAEX II gel extraction kit (Qiagen) . The 
ends of these two DNA fragments were blunt led using a DNA 
blunting kit (Takara Shuzo) , ligated using a *JNA ligation kit 
(Takara Shuzo). and traosfectcd into E. coli DH5a (Gibco BRL). The resultant 
transfer rnant grown and the expression cosmid pWESRtt containing the expression 
unit was purified using a Qiagen column (Qiagen). 

The cosmid pWE OCIF containing the OCIF genomic DNA fragment with a 
length of about 38 kb obtained in (i) above was diges™d with a restriction enzyme Notl 
to cut out the OCIF genomic DNA fragment of about 38 ku. After separation by 
agarose ge! electrophoresis, the DNA fragment was purified using the QIAEX II gel 
extraction kit (Qiagen). On the other hand, the expression cosmid pWESRa was 
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Product w as extracted with ' dl ~"on 

acted with phenol and chlorofo— -k 
precipitated, and dissolved in TE . ' ethano1 - 

pWESfta digested with a restrict 

<» restriction enzyme ErnRT 

IT IT 11 '""" 8d * pt " " ll05 - »»• *• *" 

Bi.labor.tory Co., were li9ate<1 _ 
ShutoCo.. «C>. Att.rre.o^theV 

„ , , fr ' e aoa t>t«r by agarose 

- electrophoresis, t*. product was p.^ ^ ^ ~ 

kb. which was derived from the digestion with 

restriction en IyM Kott and th. P«ES R «t 0 which the adapter -a, 
attached -ere T , » liwe (TalcitJ , ^ 

-as pace** in vitro uain, the G l,ap,e* pac*a„i ng e«r.ct 
(Soatagcntf and traesfceied to E. coll XLl-Blueret (strataaene, 
"~ r "° lt " t "-«°™« — oro-n and the expression eos*id 
PWESR ° ^ W « ataed »«>■»«= DMA frag™™ was pnrtfied a 
Qiag.n cohuno (Qiagen). The OCIF expression cosroid pWESRa OCIF was etn™, 
precipe. dissolved i, s*,..e distUied used intie 

tut Tr„n-,1 f nr mrr^r. r n-..-^ -. r ^ , 

A recombinant OCIF w„ expressed as escribed below 
-sin, the ocxf expression cos-id p-ESR.ociF obtained in U) 

ce«s (Rite. Cell Bank. RCB053» were pfcw in a ^ p , aK 

«sin„ WEM culture -edit*, (oibco BRl., containin, 10. fetal 
bo,ine aen« « C lbco Bar., . o„ tte [olloWos day ^ 
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^ w as remoVGd and cells washed ^ ^ 

culture medium. The OCIP expression cosmid pWESRaOCir w hich 
had been diluted with OPTI-MEM culture medium ( Gibco 8RL , wajJ 
Mixed with lipophectamine and the mixture was added to the cells 
in each well according to the attached protocol . The expression 
cosmid pWESRa was added to the cell, in the same manner as a 
control. The amount of the cosmid DMA and Lipophectamine was 
respectively 3 m and 12 ul . After 24 hour,, the culture medium 
was removed and 1.5 ml of fresh Ex-cell 301 culture medium (Jrh 
Bioscience) was added to each well. The culture medium was 
recovered after 48 hours and used as a sample for the measurement 
of OCIF activity. The measurement of OCIF activity was carried 
out according to the method described by Kumegawa, M. et al. 
(Protein, Nucleic Acid, and Enzyme, Vol. 34, p 999 (1989)) and 
the method of TAKAHASHI, N. et al . (Endocrinology vol. 122, p 

1373 (1988)). The osteoclast formation from bone marrow cells isolated from mice 
aged about 17 days in the presence of activated vitamin D } was evaluated by the 
induction of tartaric acid resistant acidic phosphatase activity. The reduction of 

the acid phosphatase was -measured and used as the activity ot 
the protein which possesses osteoclastogenesis-inhibitory 
activity (OCIF)- Namely. 100 pi of a OCIF Sample which 

was diluted with « -MEM culture medium (Gibco BRL) containing 
2x1 0"« K activated vitamin D* and 10% fetal bovine serum was added 
to each well of a 96 well micro plate. Then, 3x1 0 5 bone marrow 
cells isolated from mice (about 17-days old) suspended in 100 
ul of cr-KEK culture medium containing 10% fetal bovine serum 
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<~ a wee, at 37* .„„ 100 , „ P ^ «« «!<«««, 

» *V 3 « 5. 160 * of condUioned J ^ 

and ,0%f ela l bovine seru mwasadded . On day 7, ^ ^ ^ ^ ^ g 
Pho^ buffered sa.ine a* fixed cthanol/^ (l: „ ^ ^ ^ 

minute at xoo» temperature. ^ O , teoclast ^ 
detected by staining the cells using an a*i dic phospllatase 
activity measurement kit (Acid Phosphatase. leucocyte. Cat Ho 
387-a, Sigou, company, . A decrease in the number of cells 
positlv. to acidic phosphatase activity in the presence or 
tartaric acid was taken as the OCtF activity, the results are 
shown in Table 1. which indicates that the conditioned medium 
exhibits the similar activity to natural type OCtF obtained from 
the 1MR-90 culture medium and recombinant OCIF produced by CHO 
cells 
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Dilution 



OCIF genomic DHA introduced 
Vector Introduced 
Untreated 




indicates an activity inhibiting 80% or more of 
osteoclast formation, indicates an activity inhibiting 

30-80% of osteoclast formation, a„ d — indicates that no 
inhibition of osteoclast formation is ©©served. 

Xdftnrlfirritinn of rh* nm^ k y ffrifrr t t n i^ rir m 
A buffer solution (10 ul> for SDs-page {O.S m Tris-HCl, 
20% glycerol, 4% SDS, 20 ug/mi bromophenol blue, pH 6.8) was 
added to 10 |il of the sample for the measurement of OCIF activity 
prepared in <ii) above. After boiling for 3 minutes at lOOt, 
the mixture was subjected to 10* SDS polyacrylamide 
electrophoresis under non-reducing conditions. The proteins 
were transferred from the gel to a PVDF membrane (ProBlott, 
Perkin £lmer) using semi-dry blotting apparatus (Blorad) . The 
membrane was blocked and incubated for 2 hours at 37*; together 
with a horseradish peroxidase- labeled anti-ociF antibody 
obtained by labelling the previously obtained anti-OCIF antibody with 
horseradish peroxidase according to a conventional method. 
After washing, the protein which bound the ami-OCIF 

antibody was detected using the ECL system (Amasham) . As shown 
in Figure 1, two bands, one with a molecular weight of about 
120 kilo dalton and the other 60 kilo dalton, were detected in 
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the S » P e™ t obtained ^ 

in wMch P-^-ocir was t«n, £ . ct ^. 0n the othe h C ° S cells 

two oands with a molecu2ar 

60 kilo dalton were not detected in fho 

cected an the supernatant obtained 
rrora the culture broth of co<s--> ~~ti 

01 cells in which rvarcn 

was transfected, confirming that the . 

g at ^ P r <>tein obtained was OCIF. 

INDTTSTRTAT. J\PPT, TrnRTT|TTr 
The present invention provides a genomic dna encoding 
a protein OCIF which possess an osteoclastogenesis- 
inhibitory activity and a process for preparing this protein 
by a genetic engineering technique using the genomic DNA. The 
protein obtained by expressing the gene of the present invention 
exhibits an osteoclastogenesis-inhibitory activity ana is 
useful as an agent for the treatment and improvement of diseases 
involving a decrease in the amount of bone such as osteoporosis, 
other diseases resulting from bone metabolism abnormality such 
as rheumatism, degenerative joint disease, and multiple 

myeloma. The protein is further useful as an antigen to j 
establish antibodies useful for an immunological diagnosis of 
such diseases. j 

MOTE oh MTrnnrwreuiiTfiH 

I 

Depositing Organization: j 

j 

The Ministry of International Trade and Industry, National 1 
Institute of Bioscience and Human Technology, Agency of 

! 

Industrial Science and Technology 

Address r 1-3, Higashi-l-Chome, Tsukuba-shi, Ibaraki-^ken, j 
Japan 
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Seq-Id.No.: 1 

Length of sequence: 1316 

Type of sequence: nucleic acid 
Strandednesa : 2 
Topology: linear 

Molecular ^ype: genomic DNA(human ociF genome DNA-l ) 
Sequence: 

CTGCA6ACAT ATAACTTQAA CACTTGGCCC TOATGGGGAA GCAGCTCTGC AGGGACTTTT 60 
TCAGCCATCT CTAAACAATT TCAGTGCCAA CCCGCGAACT GTAATCGATG AATGGGACCA 120 
CACTTTACAA CTCATCAAGT CTSACTTCTA GACCAGGCAA TTAATCGGGG AGACAGCGAA 180 
CCCTAGACCA AACTGCCAAA CTTCTGTCCA TAGCTOACC CTAGTGGAAA GACCTCCAGC 240 
AGGCTACTCC AGAAGTTCAG CGCGTAGGAA GCTCCGATAC CAATAGCCCT TTGATGATGC 300 
TGGGGTTGCT GAACGGAACA GTGCTCCGCA AGGTTATCCC TGCCCCAGCC AGTCCAATTT 360 
TCACTCTGCA GATTCTCTCT GGCTCXAACT ACCCCAGATA ACAAGGAGTG AATGCAGAAT 420 
AGCACGGGCT TTAGGGCGAA TCAGACATTA GTTAGAAAAA TTCCTACTAC ATGGTTTATG 480 
TAAACTTGAA GATGAATGAT TGCGAACTCC CCGAAAAGGG CTCAGACAAT GCCATGCATA 540 
AAGAGGGGCC CTGTAATTTG AGGTTTCAGA ACCCGAAGTG AAGGGGTCAG GCAGCCGGGT 600 
ACGCCGGAAA CTCACAGCTT TCGCCCAGCG AGAGGACAAA GGTCTGGGAC ACACTCCAAC .660 
TGCCTCCGGA ICTTGGCTGG ATCGGACTCT CAGGGTGGAG GAGACACAAG CACAGCAGCT 720 
GCCCAGCGTG TGCCCAGCCC TCCCACCGCT GGTCCCCGCT GCCAGGAGGC TGGGCGCTGG 780 
CGGGAAGGGG CCGGGAAACC TCAGAGCCCC GCGGAGACAG CAGCCGCC7T GTTCCTCAGC 840 
CCGGTGGCTT TmTTCCCC TCCTCTCCCA GGGGACAGAC ACCACCGCCC CACCCCTCAC 900 
GCCCCACCTC CCTGGGGGAT CCTTTCCGCC CCAGCCCTGA AAGCGTTAAT CCTGGAGCTT 960 
TCTGCACACC CCCCGACCGC TCCCGCCCAA GCTTCCTAAA AAAGAAAGGT GCAAAGTTTG 1020 
GTCCAGGATA GAAAAATGAC TGATCAAAGG CAGGCGATAC TTCCTGTTGC CGGGACGCTA 1080 
TATATAACGT GATGAGCGCA CGGGCTGCCG AGACGCACCG GAGCGCTCGC CCAGCCGCCG 1140 
CCTCCAAGCC CCTGAGGTTT CCGGGGACCA CA ATG AAC AAG TTG CTG TGC TGC 1193 

Met Asn Lys Lea Leu Cys C?s 
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^ GCG CTC GTG GTAAGTCCCT GGGCCAGCCG ACGGGTGCCC GGCGCCTGGG 1242 
Ala Leu Val 

GAGGCTGCTG CCACCTGGTC TCCCAACCTC CCAGCGGACC GGCGGGGAGA AGGCTCCACT 1302 
CGCTCCCTCC CAGG 1316 

[0025] 

Seq.ld.No.x 2 

Length of sequence: 9898 

Type of sequence: nucleic sold 

Strandedness: 1 

Topology: linear 

Molecular type: genomic DNA (human OCIF genomic DKA-2 ) 
Sequence: 

GCTTACTTTG TGCCAAATCT CATTAGGCTT AAGGTAATAC AGGACTTTGA GTCAAATGAT 60 
ACTGTTGCAC ATAAGAACAA ACCTATTTTC ATGCTAAGAT GATGCCACTG TGTTCCTTTC 120 
TCCTTCTAG TTT CTG GAC ATC TCC ATT. AAG TGG ACC ACC CAG GAA ACG TTT 171 
Pile Leo Asp lie Ser lie Lys Trp Thr Thr Gin Gin Thr Phe 
-10 -5 1 

CCT CCA AAG TAC CTT CAT TAT GAC GAA GAA ACC TCT CAT CAG CTG TTG 219 
Pro Pro Lys Tyr Leu His Trr Asp Gla Glo Thr Ser His Gin Lett Leu 
5 10 15 

TGT GAC AAA TGT CCT CCT GGT ACC TAC CTA AAA CAA CAC TGT ACA GCA 267 
Cys Asp Lys Cys Pro Pro Gly Thr Tyr Leu Lys Gin His Cys Thr Ala 
20 25 30 35 

AAG TGG AAG ACC GTG TGC GCC CCT TGC CCT GAC CAC TAC TAC ACA GAC 315 

21 
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Lys Trp Lys Thr Val Cys Ala Pro Cys Pro Asp His Tyr Tyr Tir Asp 
40 45 so 

AGC TGG CAC ACQ ACT GAC GAG TGT CTA TAG TGC AGC CCC GTG TGC AAG 363 
Ser Trp His Tbr Ser Asp GIu Cys Lea Tyr Cys Ser Pro Val Cys Lys 
55 60 6 5 

GAG CTG CAG TAC GTC AAG CAG GAG TGC AAT CGC ACC CAC AAC CGC GTG 411 
GIu Leo GIu Tyr Val Lys Gin Gla Cys Asn Ary Thr His Asn Arz Val 
TO 75 80 

TGC GAA TGC AAG GAA GGG CGC TAC CTT GAG ATA GAG TTC TGC TTG AAA 459 
Cys GIu Cys Lys Gla Gly Ar* Tyr Leu Gla He Gla Phe Cys Leu Lys 
85 90 95 

CAT AGG AGC TGC CCT CCT GGA TTT GGA GTG GTG CAA GCT G GTACGTGTCA 509 
His Ar« Ser Cys Pro Pro Gly Phe Gly Val Val Gin Ala 
100 105 110 

ATGTGCAGCA AAATTAATTA GGATCATGCA AAGTCAGAT A GTTGTGACAG TTTAGGAGAA 569 

CACTTTTGTT CTGATGACAT TATAGGATAG CAAATTGCAA AGGTAATGAA ACCTGCCAGG 629 

TAGGTACTAT GTGTCTGGAG TGCTTCCAM GGACCATTGC TCAGAGGAAT ACTTTGCCAC €89 

TACAGGGCAA TTTAATGACA AATCTCAAAT GCAGCAAATT ATTCTCTCAT GAGATGCATG 749 

ATCGTiTTTT TlTiTfi ' m TAAAGAAACA AACTCAAGTT GCACTATTGA TAGTTGATCT 809 

ATACCTCTAT ATTTCACTTC ACCATGGACA CCTTCAAACT GCAGCACTTT TTGACAAACA 869 

TCAGAAATGT TAATTTATAC CAAGAGAGTA ATTATGCTC A TATTAATGAG ACTCTGGAGT 929 

GCTAACAATA AGCAGTTATA ATTAATTATG TAAAAAATGA GAATGGTGAG GGGAATTGCA 989 

TTTCATTATT AAAAACAAGG CTAGTTCTTC CTTTAGCATG GGAGCTGAGT GTTTGGGAGG 1049 

GTAAGGACTA TAGCAGAATC TCTTCAATGA GCTTATTCTT TATCTTAGAC AAAACAGATT 1109 
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GTCAAGCCAA GACCAAGCAC TTGCCTATAA ACCAAGTCCT TTCTCTTTTG CATTTTGAAC U9 % 
. AGCATTGGTC AGCCCTCA7G TOTATTCAAT CTTTTAAACC ACTAACCCAC GrmTiTIC I-o 
TGCCACATTT CCGAACCTTC AGTGCACCCT ATAACTTTTC ATAGCTTGAG AAAATTAAGA 1289 
GTATCCACTT ACTTACATGG AAGAAGTAAT CACTATACAT TCTC-ATGACT CAGTTTCAAG l 34 o 
CAGTGTTTCT CAACTGAAGC CCTGCTGATA TTTTAAGAAA TATCTCCATT CCTAGGCTGG 1409 
ACTCCTTTTT GTGGGCAGCT GTCCTGCGCA TTGTAGAATT TTGGCAGCAC CCCTGGACTC US* 
TAGCCACTAG ATACCAATAG CAGTCCTTCC CCCATGTGAC ACCCA4AAAT GTCTTCAGAC 15*0 
ACTGTCAAAT GTCGCCAGGT GGCAAAATCA CTCCTGGTTG AGAACAGGGT CATCAATGCT 1589 
AAGTATCTGT AACTATTTTA ACTCTCAAAA CTTGTGATAT ACAAAGTCTA AATTATTAGA 1649 
CGACCAATAC TTTAGGTTTA AAGGCATACA AATGAAACAT TCAAAAATCA AAATCTATTC 1709 
TGTTTCTCAA ATAGTGAATC TTATAAAATT AATCACAGAA GATCCAAATT GCATCACAGT 1769 
CCCTTAAAAT TCCTCTTCGT ATGAGTATTT GAGGGAGGAA TTGCTGATAG TTCCTACTTT 1829 
CTATTGGATG GTACTTTGAG ACTCAAAAGC TAAGCTAAGT TGTGTGTGTG TCAGGGTGCG 1889 
GGGTGTGGAA TCCCATCAGA TAAAAGCAAA TCCATGTAAT TCATTCAGTA AGTTGTATAT 1349 
GTAGAAAAAT GAAAAGTGGG CTATGCAGCT TGGAAACTAG AGAATTTTGA AAAATAATGG 2G09 
AAATCACAAG GATCTTTCTT AAATAAGTAA GAAAATCTGT TTGTAGAATG AAGCAAGCAG 2069 
GCAGCCACAA GACTCAGAAC AAAAGTACAC ATTTTACTCT GTGTACACTG GCAGCACAGT 2129 
GGGATTTATT TACCTCTCCC TCCCTAAAAA CCCACACAGC GCTTCCTCTT GGGAAATAAG 2189 
AGGTTTCCAG CCCAAACACA AGCAAAGACT ATGTGGTGTT ACTCTAAAAA GTATTTAATA 2249 
ACGGTTTTGT TGTTGCTCTT GCTGTTTTGA AATCAGATTG TCTCCTCTCC ATATTTTATT 2309 
TACTTCATTC TGTTAATTCC TGTGGAATTA CTTAGAGCAA GCATGCTGAA TTCTCAACTG 2369 
TAAAGCCAAA TTTCTCCATC ATTATAATTT CACATTTTGC CTGGCAGGTT ATAATTTTTA 2429 
TATTTCCACT GATAGTAATA AGGTAAAATC ATTACTTAGA TGGATAGATC TTTTTCATAA 2489 
AAAGTACCAT GAGTTATAGA GGCAAGTCAT CTTCATCTTC AGGAAGGTCA TTAGATAAAG 2549 
CTTCTCAATA TATTATGAAA CATTAGTTCT GTCATTCTTA GATTCTmT GTTAAATAAC 2S09 
TTTAAAAGCT AACTTACCTA AAAGAAATAT CTGACACATA TGAACTTCTC ATTAGGATGC 2669 
AGGAGAAGAC CCAAGCCACA GATATGTATC TGAAGAATGA ACAAGATTCT TAGC-CCCGGC 2729 
ACGGTGGCTC ACATCTGTAA TCTCAAGAGT TTGAGAGGTC AAGGCGGGCA GATCACCTGA 2739 
GGTCAGGAGT 7CAAGACCAG CCTGGCCAAC A7GATGAAAC CCTGCC7CTA CTAAAAATAC 2545 
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AAAAATTAGC AGCGCATCGT CCTGCA7GCC TGCAACCCTA CCTACTCACC AGGCTCAGAC 2909 
AGGAGAATCT C7TGAACCCT CGAGC-CGGAG GTTGTGGTGA GCTGAGATCC CTCTACTGCA 2969 
CTCCAGCCTG GCTGACAGAG ATGAGACTCC GTCCCTGCCG CCGCCCCCGC CTTCCCCCCC 3029 
AAAAAGATTC TTCTTCATGC ACAACATACC GCAGTCAACA AAGCGAGACC TGGCTCCACC 3089 
TGTCCAAGTC ACTTATTTCG AGTAAATTAG CAATGAAAGA ATGCCATGGA ATCCCTGCCC 3149 
AAATACCTCT GCTTATGATA TTGTAGAATT TGATATAGAG TTGTATCCCA TTTAAGGAGT 3209 
AGGATGTAGT AGGAAAGTAC TAAAAACAAA CACACAAACA GAAAACCCTC TTTGCnTGT 3259 
AAGGTGGTTC CTMGATAAT GTCAGTGCAA TGCTOGAAAT AATATTTAAT ATGTGAAGGT 3329 
TTTAGGCTGT GTnTCCCCT CCTGTTCTTT TTTTCTGCCA GCCCTTTCTC ATTTTTGCAG 3389 
GTCAA7GAAT CATGTAGAAA GAGACAGGAG ATGAAACTAG AACCAGTCCA TTTTGCCCCT 3449 
TTTnTATTT TCTGG'TTTTG GTAAAAGATA CAATGAGGTA GGaSGTTGAG ATTTATAAAT 3509 
GAAGTTTAAT AAGTTTCTGT AGCTTTGATT TTTCTCTTTC ATATTTGTTA TCTTGCATAA 3569 
GCCAGAAT7G GCCTGTAAAA TCTACATATG GATATTGAAG TCTAAATCTG TTCAACTAGC 3629 
TTACACTAGA TGGAGATATT TTCATATTCA GATACACTGG AATGTATGAT CTAGCCATGC 3639 
GTAATATAGT CAAGTGTTTG AAGGTATTTA TTTTTAATAG CGTCTTTAGT TGTGGACTGG 3749 
TTCAAGTTTT TCTGCCAATG ATTTCTTCAA ATTTATCAAA TATTTTTCCA TCATGAAGTA 3809 
AAATGCCCTT GCAGTCACCC TTCCTGAAGT TTGAACGACT CTGCTGTTTT AAACAGTTTA 3869 
AGCAAATGGT ATATCATGTT CCGnTACTA TGTAGCTTAA CTGCAGGCTT ACGCnTTGA 3929 
GTCAGCGGCC AACTTTATTG CCACCTTCAA AAGTTTATTA TAATGTTGTA AATTTTTACT 3989 
TCtCAAGGtr AGCATACTTA GGAGTTGCTT CACAATTAGG ATTCAGGAAA GAAAGAACTT 4049 
CAGTAGGAAC TGATTGGAAT TTAATGATGC AGCATTCAAT GGGTACTAAT TTCAAAGAAT 4X09 
GATATTACAG CAGACACACA GCAGTTATCT TGATTTTCTA GGAATAATTG TATGAAGAAT 4169 
ATGGCTGACA ACACGGCCTT ACTGCCACTC AGCGGAGGCT GGACTAATGA ACACCCTACC 4229 
CTTCTTTCCT TTCCTCTCAC ATTTCATGAG CGTTTTGTAG GTAACGAGAA AATTGACTTG 4289 
CATTTGCATT ACAAGGAGGA GAAACTGGCA AAGGGGA7GA TGGTGGAAGT 1TTGTTCTG1 4349 
CTAATGAAGT GAAAAATGAA AATGCTAGAG TTTTGTGCAA CATAATAGTA GCAGTAAAAA 4409 
CCAAGTGAAA AGTCTTTCCA AAACTGTGTT AAGAGGGCAT CTGC7GGGAA ACGATTTGAG 4489 
GAGAAGGTAC TAAATTGCTT GGTATTTTCC GTAG GA ACC CCA GAG CGA AAT ACA 4523 



Gly Thr Pro Glu Ar? Asn iTTir .„ . . . 
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115 

GTT TGC AAA ACA TGT CCA GAT GGv TTC TTC TCA AAT GAG ACG TCA TCT 4571 
Yal Cys Lys Arg Cjs Pro Asp Gly Phe Pbe Ser Asn Glu Tnr Ser Ser 
120 125 130 135 

AAA GCA CCC TGT AGA AAA CAC ACA AAT TGC AGT GTC TTT GOT CTC CTG 4619 
Lys Ala Pro Cys Art Lys His Thr Asn Cys Ser 7al Phe Gly Len Leu 
140 143 150 

CTA ACT CAG AAA GGA AAT GCA. ACA CAC GAC AAC ATA TGT TCC GGA AAC 4667 
Lea Thr Gin Lys Gly Asn Ala Thr His Asp Asn He Cys Ser Gly Asn 
155 160 165 

AGT CAA TCA ACT CAA AAA TGT GGA ATA G GTAATTACAT TCCAAAATAC 4715 
Ser Gla Ser Thr Gin Lys Cys Gly lie 
170 175 

GTCTTTGTAC GATTTTGTAG TATCATCTCT CTCTCTGAGT TGAACACAAG GCCTCCAGCC 4775 
AC ATTCTTGG TC AAACTTAC ATTTTCCCTT TCTTGAATCT TAACCAGCTA AGGCTACTCT 4835 
CGATGCATTA CTGCTAAAGC TACCACTCAG AATCTCTCAA..AAACTCATCT TCTCACAGAT 4395 
AACACCTCAA AGCTTGATTT TCTCTCCTTT CACACTGAAA TCAAATCTTG CCCATAGGCA 4955 
AAGGGCAGTG TCAAGTTTGC CACTGAGATG AAATTAGGAG AGTCCAAACT GTAGAATTCA 5015 
CGTTGTGTGT TATTACTTTC ACGAATGTCT GTATTATTAA CTAAAGTATA TATTGGCAAC 5075 
TAAGAAGCAA AGTGATATAA ACATGATGAC AAATTAGGCC AGGCATGGTG GCTTACTCCT 5135 . 
ATAATCCCAA CATTTTGGGG GGCCAACCTA GGCAGATCAC TTCAGGTCAG GATTTCAAGA 5195 
CCAGCCTGAC CAACATGGTG AAACCTTGTC TCTACTAAAA ATACAAAAAT TAGCTGGGCA 5255 
TGGTAGCAGG CACTTCTAGT ACCAGCTACT CAGGGCTGAG GCAGGAGAAT CGCTTGAACC 5315 
CAGGAGATGG AGGTTGCAGT GAGCTGAGAT TGTACCACTG CACTCCAGTC TGGGCAACAG 5375 
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AGCAAGATTT CATCACACAC ACACACACAC ACACACACAC ACACATTAGA AATGTGTACT 543- 

TCGcrrrcTT acctatcgta ttagtgcatc tattgcatgc aacttccaag ctactctggt ur 

TGTGTTAAGC TCTTCATTGG GTACAGGTCA CTAGTATTAA GTTCAGGTTA 1TCGGATGCA 5555 
TTCCACGGTA GTGATGACAA rrCATCAGGC TAGTGTGTGT GTTCACCTTG TCACTCCCAC 5615 
CACTAGACTA ATCTCAGACC TTCACTCAAA GACACATTAC ACTAAAG^TG ATTTGCTTTT 5673" 
TTGTGTTTAA TCAAGCAATG GTATAAACCA GCTTGACTCT CCCCAAACAG TTTTTCGTAC 5735 
TACAAAGAAG TTTATGAAGC AGAGAAATGT GAATTGATAT ATATATGAGA TTCTAACCCA S7 95 
GTTCCAGCAT TGTTTCATTG TGTAATTCAA ATCATAGACA AGCCATTTTA GCCTTTGCTT 5855 
TCTTATCTAA AAAAAAAAAA AAAAAAATGA AGGAAGGGGT ATTAAAAGGA GTGATCAAAT 5915 
TTTAACATTC TCTTTAATTA ATTCATTTTT AATTTTACTT TTTTTCATTT ATTGTGCACT 5975 
TACTATGTGG TACTGTGCTA TAGAGGCTTT AACATTTATA AAAACACTGT GAAAGTTGCT 6035 
TCAGATGAAT ATAGCTAGTA GAACGGCAGA ACTAGTATTC AAAGCCAGGT CTCATGAATC 6095 
CAAAAACAAA CACCCATTAC TCCCATTTTC TGGGACATAC TTACTCTACC CAGATGCTC? 6X55 
GGGCTTTGTA ATGCCTATGT AAATAACATA GTTTTATGTT TGGTTATnT CCTATGTAAT 6215 
GTCTACTTAT ATATCTGTAT CTATCTCTTG CTTTGTTTCC AAAGGTAAAC TATGTGTCTA 6275 
AATGTGGGCA AAAAATAACA CACTATTCCA AATTACTGTT CAAATTCCTT TAAGTCAGTG 6335 
ATAATTATTT GTTTTGACAT TAATCATGAA GTTCCCTGTG GGTACTAGGT AAACCTTTAA 6395 
TAGAATGTTA ATGTTTGTAT TCATTATAAG AATTTTTGGC TGTTACTTAT TTACAACAAT 6455 
ATTTCACTCT AATTAGACAT TTACTAAACT TTCTCTTGAA AACAATGCCC AAAAAAGAAC 6515 
ATTAGAAGAC ACGTAAGCTC AGTTGGTCTC TCCCACTAAG ACCAGCCAAC AGAAGCTFGA 6575 
TTTTATTCM ACTTTGCATT TTAGCATATT TTATCTTG6A AAATTCAATT GTGTI G Grn 6635 
rrrcnTTTG TTTGTATTGA ATAGACTCTC AGAAATCCAA TTGTTGAGTA AATCTTCTGG 6695 
GTTTTCTAAC CTTTCTTTAG AT GTT ACC CTG TGT GAG GAG GCA TTC TTC AGG 6747 

Asp Val Thr Leu Cys Gin Gin Ala Phe Phe Arg 
180 "185 

TTT GCT GTT CCT ACA AAG TTT ACG CCT AAC TGG CTT AGT GTC TTG GTA 6795 
Phe Ala Val Pro Thr lys Phe Thr Pro Asn Trp Leu Ser Val Leu Val 

190 195 200 
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MC AAT TTG CCT GGC ACC AAA GTA MC CCA GAG ACT GTA GAG AGG P7\ 
Asp A.. U. Pro CI, Tkr Us Va! Aso AU GI U Ser TlI 6I . ArJ 

215 



6343 



205 210 



AAA CGG CAA CAC AGC TCA CM GAA CAC ACT TTC CAG CTG CTG AAC TP 6891 

L7s Are Cln Hi, Ser Ser Gin Gin Gin Thr Phe Gin Len Lea -Lfs Lea 

220 

TCC AAA CAT CAA AAC AAA CAC CAA GAT ATA GTC AAG AAG ATC ATC CAA G S g 4 o 
Trp Lys His cm Asu Lrs Asp Gin Asp lie 7*1 Irs Lys He n e cm 
240 245 250 

GTATGATAAT CTAAAATAAA AAGATCAATC AGAAATCAAA GACACCTATT TATCATAAAC 7000 
CAGGAACAAG ACTGCATGTA TG7TTAGTTG TGTGGATCTT GTTTCCCTGT TGGAATCATT 7060 
GTTGCACTGA AAAAGTTTCC ACCTGATAAT GTAGATGTGA TTCCACAAAC AGTTATACAA 7X20 
GGTTTTGTTC TCACCCCTGC TCCCCAGTTT CCTTGTAAAG TATGTTGAAC ACTCTAAGAG 7180 
AAGAGAAA7G CATTTGAAGG CAGGGCTGTA TCTCACCGAG TCGCTTCCAG ATCCCTTAAC 7240 
GCTTCTGTAA GCAGCCCCTC TAGACCACCA AGGAGAAGCT CTATAACCAC TTT3TATCTT 7300 
ACATTGCACC TCTACCAAGA ACCTCTGTTG TATTTACTTG GTAATTCTCT CCAGGTAGGC 7360 
TTTTCGTAGC TTACAAATAT GTTCTTATl'A A7CCTCATGA "TATGGCCTGC ATTAAAATTA 7420 
TTTTAATGGC ATATGTTATG AGAATTAATG AGATAAAATC TGAAAAGTGT TTGAGCCTCT 7480 
TGTAGGAAAA AGCTAGTTAC AGCAAAATGT TCTCACATCT TATAAGTTTA 7ATAAAGATT 7540 
CTCCTTTAGA AATGGTGTGA GAGAGAAACA GAGAGAGATA CGGAGAGAAG TGTGAAAGAA 7600 
TCTGAAGAAA AGGAGTTTCA TCCAGTGTGG ACTGTAAGCT TTACGACACA TGATGGAAAG 7660 
AGTTCTGACT TCAGTAAGCA TTGGGAGGAC ATGCTAGAAG AAAAAGGAAG AAGAGTTTCC 7720 
ATAATGCAGA CACCGTCAGT GAGAAATTCA TTCAGGTCCT CACCAGTACT TAAATGACTG 7730 
TATAGTCTTG CACTACCCTA AAAAACTTCA AGTATCTGAA ACCGGGCCAA CAGATTTTAG 7340 
GAGACCAACG TCTTTGAGAC- CTGATTGCTT TTGCTTATGC AAAGAGTAAA. CTTTTATGTT 7900 
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TTGAGCAAAC CAAAAG7A7T CTTTGAACGT ATiATTAGCC CTGAACCCCA AAGAAAAGAG 7 960 
AAAATCAGAG ACCGTTACAA T7GGAAGCAA CCAAATTCCC TATITTATAA ATGAGGACAT 8020 
TTTAACCCAG AAAGA7GAAC CGATTTGGCT TAGGCCTCAC AGATACTAAG TGACTCATGT 8080 
CATTAATAGA AATGTTAGTT CCTCCCTCTT AGGTTTGTAC CCTAGCTTAT TACTGAAATA 8140 
T7CTCTACGC TGTGTGTCTC CTT7AGTTCC TCGACCTCA7 GTCTTTGAGT TTTCAGATAT 8200 
CCTCCTCA7G GAGGTAGTCC TCTGGTGCTA TGTGTATTCT TTAAAGGCTA GTTACGCCAA 8260 
TTAACTTATC AACTAGCGCC TACTAATGAA ACTTTGTATT ACAAAGTAGC TAACTTGAAT 8320 
ACTTTCCTTT TTTTCTGAAA TGTTATGGTG GTAATTTC7C AAACTTTTTC 7TAGAAAACT 8380 
GAGAGTGATG TGTCTTATTT TCTACTGTTA ATTTTCAAAA TTAGGAGC7T CTTCCAAAGT 8440 
TTTGTTGGAT GCCAAAAATA TATAGCATAT TATCTTA7TA TAACAAAAAA TAT7TATCTC 8500 
ACTTCTTAGA AATAAATGGT GTCACTTAAC TCCCTCTCAA AAGAAAAGGT TATCATTGAA 8560 
ATATAATTAT GAAATTCTGC AAGAACCTTT TGCCTCACGC ITGTTTTATG ATGGCATTGG 8620 
ATGAATATAA ATGATGTGAA CACTTATCTG GGCTTTTGCT TTATGCAG AT ATT CAC 8676 

Asp He Asp 

CTC TGT GAA AAC AGC GTG CAG CGG CAC ATT GGA CAT GCT AAC CTC ACC 8/24 
Leu Cys Glu Asn Ser Val Gin hr S Bis He GLy His Ala Asn Leu Thr 
253 260 265 270 

TTC GAG CAG CTTCGT AGC TTG ATG GAA AGC TTA CCG GGA AAC AAA GTG 8772 
Phe Glu Gin Leu Ar* 5er leu Met Glu Ser Leu Pro Gly Lys Lys Val 
275 280 285 

GGA CCA GAA GAC ATT GAA AAA ACA ATA AAG GCA TGC AAA CCC AGT GAC 8820 
Gly Ala Glu Asp He Glu Lys Tor He Lys Ala Cys Lys Pro Ser Asp 

290 295 300 

CAG ATC CTG AAG CTG CTC AGT TTG TGG CGA ATA AAA AAT GGC GAC CAA 8863 
GIq lie Lea 17s Leu Leu Ser Leo Tn> Arg lie Lys Asa Gly As? Gin 

28 
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305 



310 



315 



GAC ACC TIG AAG GGC CTA A~G CAC GCA CTA AAG CAC TCA AAg" ACG TAC 3315 
Asp Tbr Leu Lys Glz Leu Met His Ala Leu Lys His Ser Lys Thr T 7r 
320 325 330 



CAC TTT CCC AAA ACT GTC ACT CAG ACT CTA AAG AAG ACC ATC AGC TTC 8964 
His Phe Pro Lys Tbr 7al Tfar Gla Ser Leu Lys Lys Thr lie Arz Phe 
335 340 345 350 



CTT CAC ACC TTC ACA ATG TAC AAA TTG TAT CAG AAG TTA TTT TTA GAA 9012 
Lea His Ser Pae Tbr Met Tyr Lys Lea Tyr Gla Lys Lea Phe Leu Gla 
355 360 360 



ATG ATA GOT AAC CAG GTC CAA TCA GTA AAA ATA AGC TGC TTA 
Met He Gly Asa Gla Val Gin Ser Va.1 Lys lie Ser Cys Leu 
370 375 380 



9054 



TAACTGGAAA TGGCCATTGA GCTGTTTCCT CACAATTGGC GAGATCCCAT GGATGAGTAA 9114 
ACTGTTTCTC AGGCACTTGA GGCTTTCAGT GATATCTTTC TCATTACCAG TGACTAATTT 9174 
TGCCACACGG TACTAAAAGA AACTATGATG TGGAGAAAGG ACTAACATCT CCTCCAATAA 9234 
ACCCCAAATG CTTAATCCAA CTGTCAGATC TGGATCGTTA TCTACTGACT A7ATTTTCCC 9294 
TTATTACTGC TTGCAGTAAT TCAACTGGAA ATTAAAAAAA AAAAACTAGA CTCCACTGGG 9354 
CCTTACTAAA TATGGGAATG TCTAACTTAA ATAGCTTTGG GATTCCAGCT ATGCTAGAGG 9414 
CTT7TATTAG AAAGCCATAT TTITTTCTGT AAAAGTTACT AATATATCTG 7AACACTATT 9474 
ACAGTATTGC TATTTATATT CATTCAGATA TAAGATTTGG ACATATTATC ATCCTATAAA 9S34 
C-AAACGGTAT GACTTAATTT TAGAAAGAAA ATTATATTCT GTTTATTATG ACAAATGAAA 9594 
GAGAAAATAT ATATTTTTAA TGGAAAGTTT GTAGCATTTT TCTAATAGGT ACTGCCATAT S654 
TTTTCTG7GT GGAGTATTTT TATAATTTTA TCTGTATAAG CTGTAA7ATC ATTTTATAC-A S714 

INTllECTUAL FRGPSHY 0?RCE 
29 »" L 
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MATMAIU TT7AGTCAAT TCTTTAATGT TGGAAAACAT ATCAAATATA AATTATCTGA S774 
ATATTAGATG CHROMA TTGAATGTAC CTTATTTAAA AGATTTT^TG C,rm»Z 11 1 
TATATAAATG ACATTATTAA AGTTTTCAAA TTATTriTTA TTGCTTTCTC TGTTGCTTTT 3894 

9898 

C0026] 

Seq,id*No.r 3 

Leng^tn of sequence; 401 

Type of sequence: am ino acid 

S txandednes s : 1 

Topology: linear 

Molecular trype: protein 

Sequence : 

Met Asn Asn Leu Len Cys Cys Ala Leu Val pfce Leo Asp He Ser 

-20 - l3 -10 

He Lys Trp Thr Tar Cla Gin Thr Phe Pro Pro Lys Tjr Lea His . 

" 5 1 5 

Tyr Asp Gin Cla Thr Ser His Gin Len Lea Cys Asp Lys Cys Pro 
1° 15 20 

Pro GIt Thr Tyr Lea Lys Gin His Cys Thr Ala Lys Trp Lys Thr 
23 30 35 

Val Cys Ala Pro Cys Pro Asp His Tyr Tyr Thr Asp Ser Try His 
40 45 50 

Thr Ser Asp Gin Cys Lea Tyr Cys Ser Pro Val Cys Lys Gin Leu 
55 60 65 

Gin Tyr Val Lys Gin Cla Cys Asn Are Thr His Asn Are Val Cys 
70 75 80 

Clo Cys Lys GIo Gly Ar* Tyr Leu GU He Gla Phe Cys Lea Lys 
85 90 95 

His Arg Ser Cys Pro Pro Gly Fhe Gly Vai Val Gin Ala Gir Tir 
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no 



Pro Glu Arg Asa Thr Val c 7s lrs ^ c?s Pr 



115 



120 



o Asp Giy Pb S P{j e 



Ser Asn CI a Tar Ser Ser Lys Ala Pr 



125 



130 



135 



o Cys Ar? L 7 s His Thr Asn 



140 



Cys Ser 7,1 Phe Gly Lea Lea Lea Thr Gin Lys G]y Asa AJa ^ 

145 150 155 

His Asp Asn He Cys Ser Gly Asn Ser Gla Ser Thr Gin Lys Cys 

160 165 170 

Gly Ila Asp Val Thr Lea Cys Gla GIc Ala Phe Phe Arg Phe Ala 

175 180 185 

Val Pro Thr Lys Phe Thr Pro Asa Trp Lea Ser Val Lea Val Asp 

190 195 200 

Asn Leu Pro Gly Thr Lys Val Asa Ala Gla Ser Val Gla Ar* He 

2 °5 210 215 

Lys Arg Gin His Ser Ser Gla Gla Gin Thr Phe Gla Lea Lea Lys 

220 225 230 

Lea Trp Lys His Gin Asa Lys Asp Gin Asp He Vil Lys Lys lie 

235 240 245 

He Gin Asp He Asp Lea Cys Gla Asn Ser Val Gin Ar* His lie 
250 255 260 

Gly His Ala Asn Leo Thr Phe Gla Gin Lea Arg Ser Lsa Met Gla 
265 270 275 

Ser Lea Pro Gly Lys Lys Val Gly Ala Gla Asp He Gla Lys Thr 
280 285 290 

He Lys Alt Cys Lys Pro Ser Asp Gin lie Lea Lys Lea Lea Ser 
2e5 300 305 

Lea Trp Arg He Lys Asn Gly Asp Gla Asp Thr Lea Lys Gly Lea 
310 315 



320 



31 



OF HZ 

2 0 AUG 1998 



01/05/01 09:33 PATENT EXPRESS * 617-248-7100 



NO. 086 P034 



330400 

Met Eis Ala Lea Lys His Ser L/s TSr Trr His Ph e P „ L?s ^ 

325 330 33 5 

Vai Thr Gla Ser Leu Lys Lys THr He Ar« Pbe Leu His Ser Phe 

340 345 350 

Thr Met Tyr Lys Leu Tyr Gin Lys Lea Pae Leu Gla Met He Cly 

355 360 365 

Asn Gin 7al Gin Ser Fal Lys He Ser Cys Leu 

370 375 380 
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Seq. Id. No, : 4 

Length of sequence: 1206 

^ype of sequer.ee ; nucleic acid 

Strandedness: 1 

Topology r linear 

Molecular type: cDNA 

Sequence ; 

ATGMCMCT TGCTGTGCTG CGCGCTCGTG TTTCTGC-ACA TCTCCA77AA G7GGACCACC 60 
CAGGAAACCT TTCC7CCAAA G7ACCTTCAT TAIGACGAAG AAACCTCTCA TWGCTGTTG 120 
TGTGACAAAT GTCCTCCTGG TACCTACCTA AAACAACACT CTACACCAAA GTGGAAGACC ISO 
GTGTGCGCCC CTTCCCCTGA CCACTACTAC ACAGACAGCT GGCACACCAG TGACGAGTGT 240 
CTATACTGCA GCCCCGTGTG CAASGAGCTG CAGTACGTCA AGCAGGAGTG CAA7CGCACC 300 
CACAACCGCG TGTGCa*ATG CAAGGAAG6G CGCTACCTTG AGATAGAGTT CTGCTTGAAA 360 
CATAGGAGCT GCCCTCCTCG ATTTGGAGTG GTGCAAGCTG GAACCCCAGA GCGAAATACA 420 
GTTTGCAAAA GATGTCCAGA TGCG7TCTTC TCAAATGAGA CGTCATCTAA AGCACCC7GT 480 
AGAAAACACA CAAATTGCAG TGTCTFTGGT CTCCTGCTAA CTCAGAAAGG AAATGCAACA 540 
CACGACAACA TATGTTCCGG AAACAGTGAA TCAACTCAAA AATGTGGAAT AGATGTTACC 600 
CTGTSTGACG AGC-CATTCTT CAGGTTTGCT GTTCCTACAA AGTTTACGCC TAACTGGCTT 630 
AGTGTCTTGG TAGACAATTT GCCTGGCACC AAAGTAAACG CAGAGAGTGT AGAGAGGATA 720 
AAACGGCAAC ACAGCTCACA AGAACAGACT TTCCAGCTGC TGAAGTTATG GAAACATCAA 780 
AACAAAGACC AAGATA7AG7 CAAGAAGATC A7CCAAGATA TTGACC7CTG TGAAAACAGC 84C 
GTGCAGCGGC ACAT7GGACA TGCTAACCTC ACCTTCGAGC AGCTTCG7AG CTTGATGGAA 9C0 
AGC7TACCGG 5AAAGAAAGT GuGAGCAGAA GACA7TGAAA AAACAATAAA GGCATGCAAA 95G 
CCCAGTGACC AGATCCTGAA GCTGC7CAGT TTGrGGCGAA TAAAAAATGG CGACCAAGAC 1020 
ACC77GAAGG GCC7AA7GCA CGCACTAAAG CAC7CAAAGA CGTACCACTT 7CCCAAAACT 103C 
G7CACTCAGA GTCTAAAGAA GACCA7CAGG 7TCC77CACA GCTTCACAAT G7ACAAA7TG 1140 
7A7CAGAAG7 7A77T7TAGA AA7GA7ACG7 AACCAGG7CC AA7CAG7AAA AA7AAGC7GC 12C-: 
77A7AA 
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[Brief Description of the Drawing] 
[Figure i] 

It exhibits the result of Western blotting of the protein 
obtained by the expression of the genomic DMA of the present 
invention in example 3(lii) 

[Explanation of Referenced Numerals] 
1 : marker 

2: supernatant of culture medium of COS-7 cell transferred with 
vector pWESRaOCIF (example 3<i±i)) 

3 1 supernatant of culture medium of COS-7 transfected with 
vector pWESR a (control) 
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[Abstract:] 

[Problems to be Solved J 

A novel DHA encoding a protein n*vl n(J m inhibitory activity 
on osteoclast formation and a Mthoa of preparing said protein 
"thereby . 

[Means to Solve the Problems] 

DNA described in Seq.ID.No.l and 2. 

A method of preparing a protein with a molecular weight of about 
60 kD (under reducing conditions), and about 60 JcD and about 120 
kD (under non-reducing conditions) having an inhibitory action on 
osteoclast formation by inserting said DNA into expression vector 
and by genetic engineering manipulation. This protein has an 
inhibitory action on osteoclast formation and can be useful for 
curing osteoporosis and rheumatism. 

[Selected Drawings] Hone 
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[Figure 1] 
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CLAIMS: 

1- A DNA comprising the nucleotide sequences of the 
Sequences No* 1 and No. 2 in the Sequence Table. 

2. The DNA according to claim 1, wherein the Sequence 
ID No. 1 includes the first exon of the OCIF gene and the Sequence 
ID No. 2 includes the second, third, fourth, and fifth exons* 

3. A protein exhibiting the activity of inhibiting 
di f f erentiation and/or saturation of osteoclasts and having the 
following physicochemical characteristics, 

(a) molecular weight (SDS-PAGE) : 

(i> Under reducing conditions: about 60 kD, 
(ii) Under non-reducing conditions: about 60 kD and about 
120 JcD; 

(b) amino acid sequence: 

includes an amino acid sequence of the Sequence ID No. 
3 in the Sequence Table, 

(c) affinity: 

exhibits affinity to a cation exchanger and heparin, and 

(d) heat stability: 

(i) the osteoclastogenesis-inhibitory activity ip 
reduced when treated with heat at 70*C for 10 minutes 
or at 56*C for 30 minutes , 

(ii) the osteoclastogenesis -inhibitory activity is lost 
when treated with heat at 9ot for 10 minutes* 

4. A process for producing a protein exhibiting an 
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Lvity of inhibiting differentiation and/or maturation of 
osteoclasts and having the following physicochemical 
characteristics/ 

(a) molecular weight (SDS-PAGE) : 

(i) Under reducing conditions: about 60 JcD, 

(ii) Under non-reducing conditions t about 60 kD and about 
120 kD; 

(b) amino acid sequence; 

includes an amino acid sequence of the Sequence ID No* 
3 of the Sequence Table, 

(c) affinity: 

exhibits affinity to a cation exchanger and heparin, and 
<d) heat stability: 

(i) the osteoclastogenesis-inhibitoxy activity is 
reduced when treated with Heat at 70*0 for 10 minutes 
or at 56^ for 30 minutes, 

(ii) the osteoclastogenesis-inhibitory activity is lost 
when treated with heat at 90*C for 10 minutes, 

the process comprising inserting a DNA including the nucleotide 
sequences of the sequences No. 1 and No . 2 in the Sequence Table 
into an expression vector, producing a vector capable of 
expressing a protein having the above-mentioned 
physicochemical characteristics and exhibiting the activity of 
inhibiting differentiation and/or maturation of osteoclasts, 
and producing this protein by a genetic engineering technique . 
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The use of a DNA comprising the nucleotide sequences of the 
sequences No.l and No.2 in the Sequence table, in the preparation 
of a medicament for the treatment of osteoporosis and rheumatism. 
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